Modulation of gene expression of SMP-30 by LPS and calorie restriction during aging process.
Senescence marker protein-30 (SMP-30) has been proposed as an important aging marker and is now functionally identified as a Ca2+ binding protein. SMP-30 has been shown to blunt cell death caused by intracellular Ca2+ accumulation by enhancing plasma membrane Ca(2+)-pumping activity. Although SMP-30 is reported decrease during aging, at present, neither has the mechanism underlying this decrease been fully defined, nor have the mechanisms related to the modulation of SMP-30 been extensively explored. In the current study, we used the well-known anti-aging action of the calorie restriction (CR) paradigm to explore age-related changes in SMP-30 gene expression. The thrust of our investigation was based on CR's ability to defend against age-related oxidative stress and the inflammatory process. The kidney and liver from Fischer 344 rats at 6, 12, 18 and 24 months of age were utilized for this study. The rats were divided into two groups, ad libitum (AL)-fed and 40% restricted CR. Results showed that SMP-30 expression declined with age and that this decline was clearly blunted by CR. To correlate changes between SMP-30 gene expression and the oxidative status, SMP-30 expression and the production of reactive oxygen species (ROS) during aging and free-radical generating lipopolysaccharide (LPS) were monitored. Our data showed that the down-regulation of SMP-30 was accompanied by increased ROS generation and LPS-induced ROS. The potent anti-aging and anti-oxidative action of CR effectively suppressed the age-related down-regulation of SMP-30 by ROS reduction.